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Food Security as a Public Good:
Oman’s Prospects

H. Kotagama, H. Boughanmi, S. Zekri and S. Prathapa’
ABSTRACT

The recent phenomenal crisis in the financial seata the surge in
food prices have resurrected the debate on the aflegovernment, in
economic management and in particular in securiatgjamal food security.
This paper briefly reviews the theoretical literegun favor of government
intervention in the market to secure food securityis argued that food
security needs to be considered as a public goex¢d justifying government
intervention in supplying it. Sustaining the potainto domestically produce
safe minimum amounts of a staple food should beidered as a national
strategic objective to achieve food security.

Wheat is a staple food in Oman and it has been jpmtaop in the
farming systems of Oman. Wheat cultivation undes@nt circumstances of
crop prices, yield, agricultural technology and oesce availability in
Oman’s commercial farming is not viable, withoutvgmment support. With
the use of a linear programming model that simddbe farming systems; in
a major agricultural region in Oman (Batinah regiotihe production subsidy
that is required as an incentive to promote theticalion of wheat is
estimated. The wheat yield in Oman is considere8 asns/Ha and world
price of wheat is around 100 OR/Ton. Wheat culiivaunder commercial
farming would be viable if a subsidy of at leastt £1R/Ha (138 OR/Ton) is
provided. This subsidy can be instrumented as puatisubsidy and/or price
supports as Saudi Arabia had done (190 OR/Ton efyh If the wheat yield
could be increased through technological and manageneans to global
potential yield of 5 Tons/Ha then the price suppweeds to be at least 83
OR/Ton of wheat. The extent of its achievemenerimg of extent of land
cultivated and total domestic production of whewsed to be considered in
relation to the trade-off of fiscal cost and paél choice of the degree of
food security deemed as necessary to achieve.

The authors are, respectively, Assistant Professat Associate Professors,
College of Agricultural and Marine Sciences, Sult@aboos University,
Sultanate of Oman. Corresponding author’'s emaihkw@squ.edu.om
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Introduction

The unprecedented surge in food prices experienicethg 2007-
2008, particularly of the staples wheat and rica/ehawakened worldwide
interests on food security. The rise in food priceattributed to changes in
demand and supply factors in the general unempirtesature. The demand
factors are conjectured to be such as; the inadefasel demand and change
in consumption patterns in China, India and otheuntries with high
economic growth, the substitution of land and othesources from food
production to bio fuel production (compromising doeecurity with energy
security) induced by concerns on global climatengeaand escalating oil
prices, and market speculation for food. The supgdyors are conjectured to
be such as; droughts in major grain producing areasnplacency on
investments in agricultural research, education damdlopment and policies
minimizing government involvement in food producti@and distribution.
Although the food prices have receded, it is exgxbthat the phenomenon of
food price volatility would continue due to the ithess’ of global cereal
markets (World Bank, 2009), i.e. only 18% of theeahproduced globally is
traded. Hence even small changes in supply andudgmactors would cause
high international price volatility. Compoundingethmarket induced price
volatility, is the probable nature induced vol#jilthrough global climate
change impacts of droughts and flood on food prodnc Further, from a
political-economic view, 73% of the world’s suppbf cereals is by five
countries. Thus countries dependent on cereal impaay have to depend on
the political relationships with these countriesagsure food security (World
Bank, 2009). During the recent food price surgeessvcereal exporting
countries banned exports of cereals to ensurernhéwnal food security.

In Oman, post 1970, with increased income from gbetrm and
increased population, the demand for food had idedist increased leading to
food imports. Only 2% of the cereal requirementGrhan is domestically
produced. In cognizance of Oman’s vulnerabilitydod insecurity in general
and the food insecurity experienced with the foadgpsurge during 2008 in
particular, it is imperative and impending thatatdgies are developed to
assure a realistic degree of food security, witbaodonomic and political
realities and resource scarcity.

Oman has the potential to increase the productiomheat, as it has
past experience of wheat cultivation, the righinelie and reasonably high
average yields, subject to resource availabiligrtipularly water. Cultivation
of wheat domestically may be considered a mininedtegic measure to
assure food security. This paper examines the potspo cultivate wheat in
Oman using a farming systems and production ecanamalysis. Section 2
reviews the recently resurrected arguments in faebr government



63

intervention in the market to secure food secufitylpwing to a review of
position and prospects to achieve food securitghm Arab region and in
Oman in particular. Section 7 to 9 presents an eogbi analysis on
estimating the production subsidy that is required promote wheat
cultivation in Oman’s existing farming systems.

Food Security as a Public Good and Role of Governme

Economic theory provides the basis to argue, fod against
intervention of government in economic managemieb-liberal economic
theory explains that individuals pursuing privateoomic interests in a
perfect market context, with minimal governmeneimention would achieve
maximum social welfare. However, where markets thile to poorly defined
property rights, imperfect information, externaj public goods and missing
preferences, pursuance of private economic intedEsts not maximize social
welfare. Where markets fail, the government hasséfied role to intervene
and direct the market, to manage the economy. Thdbhgory justifies
government intervention in the market, the degfegogernment intervention
is yet debated, and remains more as a politicaleighan an empirical
economic issue to resolve.

In practice the neo-liberal economic approach thas dominantly
advocated and practiced during the past few deaqescted the market with
minimum intervention of the government to maximgzeial welfare in most
economic sectors including the food sector. Thicpowvas promoted by
international development organizations as ‘stmattadjustment’ policy.
Such policies have brought mixed results but mdréaitures in the food
sector. In a global sense the neo-liberal econ@proach was challenged
unequivocally upon the financial crisis and foodcer surge that was
experienced in the latter years of this decade.e@uwments in capitalist
countries too, had to intervene in the financiathats to bring about stability
of the economy. Many countries, particularly thtss were heavy importers
of food were urged to consider measures to seawod Security, towards
reducing over-dependence on markets for supply.food

The degree of involvement of the government infdus sector has
been higher than in most other sectors both inldped and developing
countries, though for different reasons. In devielgpcountries government
involvement in the food sector has been for reasued as; ensuring food
security of the nation, livelihood of numerous payestricken rural farmers
and more recently the conservation of the envirariraed natural resources.
From a consumption point of view, the fact thatgleaf poor countries not
having adequate disposable income to demand thleessdood in markets,
has been a major compelling reason for governnmgatviention in the food
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sector. The government interventions in the fooctawehave been through
government investments in large infrastructure rofgation, research and
extension and in credit, insurance, marketing serprograms, in supporting
farm production through subsidies, price suppaigepstabilization, import
regulation etc. The involvement of government iicg@istabilization has been
theoretically justified on the reason of substdnpdace variations due to
inelastic supply and demand of food. The recent farice surge too could be
theoretically attributed to the same, justifyingvgmment intervention to
assure nations food security.

Theoretically free markets with free trade willde@ efficiency gains
for participants involved in trade. However, prdicist policies have been
and are been adopted and justified on grounds dafcreg vulnerability of
nations to vagaries of global food trade (Roch&)620As Rocha (2006)
notes, given the market failures that lead to fowskcurity, “There will be
situations in which the only way of guaranteeingd®ecurity is through by-
passing markets and having direct state provisibrfood and nutrition
programs.”

There is also an emergence of thinking as reasbydrlocha (2006)
that prevalence of negative externalities and pudpiods in the production
and distribution of food as cause of food inseguaitd justifies government
intervention in the production and distributionfobd to secure national food
security. The negative externalities are such asr-exploitation and
degradation of natural resources (water, soil, ibaxdity, fish, and impact on
climate change) and pollution due to use of chelmuaterials etc. Rocha
(2006) explains further that although food itselfniot a public good, as it is
reasonably provided though markets given the pibiggibf excludability and
the rivalry in consumption; ‘food security’ is algic good as every one in
society enjoys without rivalry and exclusion thenge and benefit of food
security. Food security provides public goods diealthy, productive and
harmonious society. Food security is linked to avadl security in the sense
that in the event of extreme situations of war,uerg of food supplies
becomes a critical issue. The acceptance of trejzgn that ‘food security is
a public good', justifies government interventiardasupport in the market to

supply it.

Public goods have the characteristic of non-exdilitia and non-
rivalry in consumption, which leads to market faglwof production of such
commodities. Private firms would produce stapled®and retain reserves of
food only up to gaining private benefits and nosézure public benefits of
food security as explained above. The theory efsdicond best suggests that
when markets fail government intervention could rioye social welfare.
However the right form (least costly and most dffex) of government
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intervention needs to be decided. The best int¢iremvould be a policy that
is targeted to the root cause of the market failure

Parlberg (2002) reasons that it more importanirjorove governance
of nation states than global governance to achies@ security. It is claimed
that the most food insecure regions of the worldh Sharan African and
South Asia are weakly linked to the world food neskthat improvements in
world food markets may not impact food securityriase regions. It has been
opined that it is a responsibility of national gowaents to secure food
security than await global economic systems dd-eod insecurity has been a
reason for social unrest and political instabilitymany countries at different
times.

Position and Prospects to Achieve Food Security ithe Arab
Region

The concept of food security, from a national pecsipe, is based
upon; availability (in adequate quantity, nutridpabalanced, of acceptable
quality, culturally preferred and safe), accessibi(in terms of physical
transport and economic affordability to purchase)hie nation’s population.
Food security also expects that food availabiktyeliable and resilient such
that food availability is assured at all times. iRality of food supply
although basically depends on weather and the digab character of food
production, in modern times it depends on markeddions too. The recent
surge in food prices, which was unpredicted, aedr#sultant action taken by
some countries on placing embargoes on food expeats to a situation of
uncertainty of food supplies to countries that la@avily depended upon food
imports, such as Arabian countries. Although aikrcountries may be able to
absorb the increased spending for food with in@eafod prices, the
problem of uncertainty of food supply remains alleinge.

The World Bank in association with the Food and iégture
Organization of the United Nations and the Intdomatl Fund for
Agricultural Development has comprehensively delbed on the issue of
improving food security in Arab countries given tleeent experience of the
food price surge (World Bank, 2009). It identifidaeab countries as the most
vulnerable to food insecurity, given rapidly incsgay demand for food,
limited capacity for domestic food production ahdg heavy dependence on
world food markets. The study projects that deprod®f food imports in the
Arab region would increase by 64%. A three promrgtsgy to secure food
security has been proposed. These include (i) gitiening food safety nets
such as through improved family planning and edanoat(ii) reducing
vulnerability to international food market vagaridsrough adoption of
improved supply chain management and use of fimhimtstruments and (iii)
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improving and increasing domestic food productiespite the constraints of
resources such as water.

There is thus a need for these heavily food imgepended countries
to act with cautiousness on precautionary prinsipgnd maintain safe
minimum amounts of food supplies in reserves omtaz domestic potential
to produce safe minimum amounts. As a strategicagmh, maintaining
potential for domestic production of a safe minimamount of a staple is
perhaps the least risky and most resilient optidaintaining the potential to
domestically produce safe minimum amounts of fapddsure reliability and
resilience is neither an argument for achieving seifficiency in food
production nor an argument against free trades #ni argument favoring the
achievement of food security which is a public good

Food Security in Oman

In Oman, post 1970, with increased income from ghetrm and
increased population, the demand for food had idedist increased leading to
food imports. In 1980 Oman has imported 65,547 savfewheat which has
increased to 303,809 tones in 2000, more than 30@%ease (FAOSTAT).
Vide Figure 1 the total and per capita cereal pctidn in Oman has
increased since 1980s, with a slight dip post 26@%wvever, at present only
2% of the cereal requirement is domestically predu@AOSTAT). Oman is
self-sufficient in fish and partially (30-50%) selfifficient in milk, meat,
poultry, vegetable and fruit products.

Figure 1: Cereal production in Oman
Source: FAOSTAT

Oman will have to depend on the world market foodip given
resource scarcity, particularly water, to expandmestic agriculture.
However, sustaining national food production cayaef staples is a prudent
policy objective to achieve reliability and resilee aspect of food security,
given the recent experiences of food price surgelsumcertainties imposed
by food export embargoes by producing countries.

Wheat Cultivation in Oman

Wheat has been a staple Omani food and has bderatad in Oman
since time immemorial (Thesiger, 1959). Prior 8Qas, approximately 1,700
ha in Oman were under wheat and this has dectmeagproximately 500 ha
by 2005 (Figure 2). During this period, gross wh@aduction in Oman has
declined from 1,500 tones to less than 1,000 t¢Regire 3). During the
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same period, the average wheat yield has increfagedl.2 t/ha to 3.2 t/ha
(Figure 4). Decline in wheat area is possiblyilatable to the increase in
rural household income associated with increaséin@ income through
increased oil revenues post 1970, moving rural éasmaway from
dependence on farm income. The increase in yietchpes attributable to
increased, adoption of high yielding varieties, aséertilizers and irrigation.
Over time the decline in area of wheat cultivatess lbbeen compensated
through improvement in productivity to sustain protion. Since, Oman’s
average yield per ha (3.2 t/ha) is comparable @ontbrld average (2.75 t/ha),
it is reasonable to consider that wheat can beesstally grown in Oman.
The feasibility to grow wheat in Oman, in new landepends on the
availability of particularly water and in existingultivated lands on the
possibility for wheat to compete in terms of prafiifity with other crops and
enterprises. This paper examines the feasibilitgritoourage cultivation of
wheat in existing cultivated lands.

Figure 2: Extent of wheat cultivation in Oman
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Figure 3: Wheat production in Oman



68

3500 -
~ 3000 -
0
e
S 2500 |
(@)
£ 2000 1
5
2 1500 -
3
S 1000 -
°
O 500
O T T T T 1T 711
— Lo [e)] ™ N~ - Lo [0} (a0} N~ - L0
[(e} [Te} O N~ N~ [e0] [ee] [e0] (o)) [e)] o o
o] o] (] ()] ()] ] o)) o)) o] o] o o
— — — — — — — — — — (9V] AN
Year
Source: FAOSTAT
Figure 4: Wheat yield per ha in Oman
40000 -
35000 -
30000 -
©
I 25000 -
(@]
< 20000 -
©
T 15000 -
> 10000 -
5000 -|
0 rrrrrrrrrrr rrrorrrrrrrrrrrrrr rrr1r 111 11111 1 7T1TT7TT1
- <t N~ o ™ [{e] (@] (] N (o] — < N~ o (2] (o]
[(e} (o} (o} N~ N~ N~ N~ (o] [ee] [e0] (o)) [} [} o o o
o] (o] (o] ()] [e)] [e)] [e)] (o] (o] )] ()] (o] (o] o o o
— — — — — — — — — — — — — N N N
Year

Source: FAOSTAT

Arabian Experiences on Wheat Cultivation with Govenment
Support

Saudi Arabia although did not have a comparativeaathge in
cultivation of wheat, promoted wheat cultivationabgh governmental policy
and incentives, considering wheat as a strategip tnat can provide food
security, achieve income distribution equity andamaging the adoption of
modern agricultural technology (Al-Kahtani, 1994:H#amoudi, 1997). The
policy incentives to encourage wheat production evan the form of
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distribution of land free of charge, provision ofgts, subsidies, and interest
free loans. The wheat support price has been 280§ (533 US$/ton at
US$ 1 = S.R. 3.75) or 190 OR/ton (1 OR = 2.8 US¥)Kahtani, 1994)
whereas the world market price has been about 660@Rnd input subsidies
has been as much as 50% (Al-Hamoudi, 1997). ThusliSarabia had
achieved wheat self sufficiency and surplus pradactby 1984, where
production was 3 million tons and consumption wa31Q million tons.
However, the wheat yield harvested in Saudi Arabizged between 1 to 4
tons per hectare compared to the global potentiél twns per hectare (Al-
Hamoudi, 1997) indicating inefficiency despite &cwicarcity of resources
such as water. It is considered that the extermiltesation of wheat in Saudi
Arabia has led to rapid depletion of groundwater.

Existing Farming Systems in Oman

As indicated above wheat had been a prominent icrdipe farming
systems in Oman in the past. However since 1970etttent of wheat
cultivation has dropped from 1,700 ha to 500 haceRe studies (Al Saidt
al., 2007) on farming systems in Batinah region iatkca shift towards
seasonal commercial crops (apart from perennigdscemd livestock rearing)
and do not indicate farmers cultivating wheat. AlidSet al, (2007) have
identified 4 types of farming systems and analyttesir profitability. The 4
types of farming systems, in the 49 farms survey@®d ha) are vegetables,
tree crops and vegetables, fodder and vegetabtésnated, covering 66%,
23%, 5% and 6% respectively. The farm level datgmss margins for the
present analysis is derived from Al S&tlal, (2007) study based on major
cropping system (66% of area), viz; vegetable drappThe major crops
grown in vegetable farms are in terms of areavatiid are 31% watermelon,
27% melon, 25% tomatoes and the balance of assortof vegetables. The
average gross margin of these farms is 1,674 R&¥asdn (winter).
According to the same study 53% of the cropped a@meRBatinah region
depends on ground water. Al Suliemani and Al Woh@b06), based on a
water metering pilot study form 1998 to 2000 hasneded that 20,481
cu.m/halyr of ground water is abstracted by famm®iinan.

Analytical Methodology
A Linear Programming (LP) model was formulated épresent a
typical farming system in the Batinah region of @ma&he general structure

of the model is as follows.

Maximize: = f (X P, .Y)): wheren is gross margin, ;Pare gross
margins per hectare of land, dre hectares of land of alternative crops i:
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subject to constraints &f C; . Y; < X; and Y > 0; where ¢ are input-output
coefficients and Xare available input level.

The model optimizes through maximizing per seaseimtér) farm
gross margin constrained to resource constrainiamaf, water, capital and
labor. The considered alternative crops are vetgtaioops grown in majority
of the farms in the Batinah region and wheat isonficed to the model.
Secondary data on gross margins, resource usevaitdiality were obtained
from recent studies done by Al Satl al, (2007) and (Naifer, 2009). The
input-product coefficients on wheat cultivation webased on Tunisian
experience of wheat cultivation (Naifer, 2009).

Results and Discussion

The data used and the result of optimized solutiorsimulating the
potential for wheat to compete with crops in théstixg vegetable farming
systems in winter in Al Batinah region are givenTiable 1. The simulation
indicates that wheat cannot compete with the exjsttrops and be a
component crop of the existing farming system witesent gross margins at
import price of wheat. The present cropping systiemconstrained in
achieving its full potential in terms of use of ¢dhand water due to labor
constraint.

Table 1: Farming systems model with wheat optiothwhport price
of wheat

Max

Gross Margin

(OR) 14531

Alternatives Cucumber Onion Pepper Melon Watermelon Tomato Wheat

Gross Margin

(OR/Ha) 1399 1456 1897 1217 1235 3105 51

Out put Level

(Ha) 0.00 0.00 0.00 0.00 0.00 4.68 0.00

Input output Resources Resources

co-efficient used Const  Available

Land (Ha) 1 1 1 1 1 1 1 5 <= 9

Labour

(Md/Ha) 80 85 100 100 100 100 15 468 <= 468

Cash (RO/Ha)

(Operating

cost) 2611 2015 1870 1662 1272 2166 245 10137 <= 2711

Water

(m3/Ha) 1979 2277 1999 4141 4617 2156 2010 10090 <= 10240

The sensitivity analysis showed that the ‘Allowabterease’ of
wheat gross margin as 414 OR/ha. Thus if the groasgin of wheat
increased by more than 414 OR/ha from the presassgnargin of wheat
(51 OR/ha) to 466 OR/ha, then wheat would becoroenapetitive crop and
farmers would cultivate wheat. However, with thet@vaconstraint the extent
wheat that could be cultivated would be only 2%h&f cultivated extent and
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the farm gross margin increases by only 10 OR/ladl€r2). This increase in
gross margin would not be substantial enough toowage farmers to
cultivate wheat.

Table 2: Farming systems model with wheat optiothwirice of
wheat increased by ‘Allowable Increase’

Max Gross

Margin

(OR) 14542

Alternatives Cucumber Onion Pepper Melon Watermelorifomato Wheat

Gross Margin

(OR/Ha) 1399 1456 1897 1217 1235 3105 466

Out put Level

(Ha) 0.00 0.00 0.00 0.00 0.00 4.67 0.09

Input output Resources Resources

co-efficient used Const  Available

Land (Ha) 1 1 1 1 1 1 1 5 <= 9

Labour

(Md/Ha) 80 85 100 100 100 100 15 468 <= 468

Cash (RO/Ha)

(Operating

cost) 2611 2015 1870 1662 1272 2166 245 10130 <= 2711

Water

(m3/Ha) 1979 2277 1999 4141 4617 2156 2010 10240 <= 10240

According to Al Suliemani and Al Wohaibi (2006).etle is a 24%
over-extraction of water, over crop water requiratéf it is considered that
over-extracted water as available to farms thougproved efficiency of
water use, the water availability can be increased2,698 cu.m./ha. A
simulation of 24% increased water availability, rjowith increased gross
margin of (466 OR/ha) for wheat indicates that whealtivation will be
competitive and viable under present cropping systélable 3). About 25%
of the cultivated extent (6.1 ha) would be cultédatvith wheat. However, the
increase in gross margin is not significant. Hertbe, wheat gross margin
needs to increase significantly to promote whedtivetion among farmers.
The constraining resource as expected is water.

A sensitivity analysis on viability of wheat culéitton in Oman based
on permutations of wheat price and yield is givenTable 4. If the wheat
yield could be increased through technological amahagerial means to
global potential yield of 5 tons/ha (Al Hamoueti al, 1997) then the price
support need to be 83 OR/ton of wheat.
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Table 3: Farming systems model with wheat optiothwirice of
wheat increased by ‘Allowable Increase’ and inceeas
availability of water

Max Gross Margin
(OR) 14543

Alternatives Cucumber  Onion Pepper Melon  WatermelorTomato ~ Wheat
Gross Margin
(OR/Ha) 1399 1456 1897 1217 1235 3105 466
Out put Level
(Ha) 0.00 0.00 0.00 0.00 0.00 4.45 1.55
Input output Resources Resources
co-efficient used Const  Available
Land (Ha) 1 1 1 1 1 1 1 6 <= 9
Labour (Md/Ha) 80 85 100 100 100 100 15 468 <= 468
Cash (RO/Ha)
(Operating cost) 2611 2015 1870 1662 1272 2166 245 10013 <= 11277
Water (m3/Ha) 1979 2277 1999 4141 4617 2156 2010 6982 <= 12698
Table 4: Wheat price and yield permutations on ilitgbof wheat
cultivation in Oman
Wheat Price  Wheat Yield Gross margin Viability Comment
(OR/T) (T/Ha) (OR/Ha)
100.00 3.00 55.00 No Present yield and world price.
255.00 3.00 466.00 Yes Price support and presesit.yWorld
wheat price has not increased beyond 150
OR.
100.00 5.00 255.00 No Present price and world geesaeld (5
T/Ha).
183.00 5.00 505.00 Yes Support price with worldrage yield.

Policy Guidelines

Wheat cultivation under present circumstances op grices, yield,
agricultural technology and resource availability ©man’s commercial
farming is not viable. The wheat yield and pricelman is considered as 3
tons/ha and 100 OR/ton, respectively (FAOSTAT).réasing the gross
margin of wheat by 7 fold of as present (by impngviyield and/or input
subsidy and/or price support) along with water katmlity by about 25% of
present water use, makes wheat cultivation viabieucommercial farms in
Oman. Wheat cultivation under commercial farminguldobe viable if a
subsidy of more than 414 OR/ha is provided. Thidsgly can be
instrumented as input subsidies and/or price siuppas Saudi Arabia had
done. The price subsidy provided in Saudi Arabia baen 190 OR/ton of
wheat (Al Hamoudet al, 1997). If yield of wheat in Oman is considesed
3 t/ha, the required subsidy to promote wheat\@atibn would have to be
more than 138 OR/ton of wheat. If the wheat yieddld be increased through
technological and managerial means to global piateyield of 5 tons/ha (Al
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Hamoudiet al, 1997) then the price support need to be mone 83%aOR/ton
of wheat.

Considering food security as a public good, theivation of wheat
in Oman could be achieved through governmental applowever, the
extent of its achievement in terms of extent ofdlaultivated and total
domestic production of wheat, need to be considaredlation to the trade-
off of fiscal cost and political choice of the degrof food security deemed as
necessary to achieve. The governmental suppoherfdrm of a production
subsidy need to be also compared with other aliiggs® such as the
cultivation of wheat in new land (provided resogrceuch as water is
available) undertaken by a government organizatioautsourced to private
companies, considering the fiscal cost and thes&retion cost required for the
successful implementation of a subsidy program.tgiag the domestic
potential to cultivate a staple food crop and poadsafe minimum amounts
of it, needs to be considered as producing a pguaad of strategic national
importance, which should not be traded-off with esthalternatives of
producing, sourcing and supplying food throughrtiagket.
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